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BBeaeHue

B [aHHOM [OKyMeHTe pacCMaTpuBaeTcsi TIpolecC pa3paboTKu  TecToB C
ncnosib3oBaHueM HHCTpyMeHTa JavaTESK Ha npumepe kiacca, peanu3yrollero
MeTO/IbI /7151 paboThl C GAHKOBCKUM KPEJUTHBIM CUETOM.

[Tepes ero rpouTeHreM peKoMeHAYyeTcsi 03HaKOMUThCs ¢ JavaTESK Installation In-
struction.

B panbHeliem, Kaacc, AJisi KOTOPOro pa3pabaThiBarOTCs TeCThl, Oy/eM Ha3bIBaTb
yenesbiM K1aCCOM, a TeCTUpyeMble MeTO/ibl JAHHOIO KJlacca — ye/nesbiMuU Memooamu.

[TpyuMep COCTOUT U3 CJIeIYIOIIMX YacTelt:

»  OnucaHue yenego2o kaacca

« Co30aHue npoekma 8 cpede pazpabomku

«  Cneuucukauus yeneso2o kiacca

« Pa3zpabomka meduamopa

« Paspabomka mecmogo2o cueHapus

e BblnoaHeHue mecmos u aHaau3 pe3yabmamos

OnucaHue UeneBOro Knacca

I171s1 6aHKOBCKOT'O KPeUTHOT'O CUeTa OTpe/e/ieHbl IBa METO/[a: 3aUMC/IeHHe U CHSITHE
JleHer co cuyeta. JlaHHbIe Kjlacca OrpaHWYeHbl OamaHCOM cueTa. Takke 3ajaH
MaKCHMasbHBIA pa3Mep KpeauTa, OTpeesIstoiinii, Ha CKOJIbKO 0ajlaHC cueTa MOXKET
OMYCKaTbCsl HUXKe HYJIS.

Bwmecte c JavaTESK mnocraBsisieTcsi AeMOHCTpaL[MOHHBIM KiacCc Account BMecTe C
HabopoMm TecToB. IIpoeKT, BK/TIOUAIOIIUK BCe HeoOXoAuMble (aii/bl, pacrioioKeH B
KaTtasiore examples/account.

[Hannble Knacca Account:
« public int balance — tekymmii 6anaHc cuera.

« static public int maximumCredit — wMakKcUMa/bHBIA pa3mep
KpeJiiTa JJaHHOTO Kjlacca.

WHTepdeiic kacca AcCount COCTOUT U3 CIEAYIOIINX METO/IOB:

« Account() — KOHCTPYKTOp, cO37aeT OaHKOBCKMM KpeJUTHBI CUeT C
HyJIeBbIM OaslaHCOM;

« void deposit(int sum) — BBINOMHSIET 3aUMC/IeHHE TIOJOXKUTETbHOM
CYMMBI SUM Ha CYeT, yBeJIMUMBaeT OaslaHC cyeTa Ha yKa3aHHYI0 CYMMY;

e int withdraw(int sum) — BbINOJIHAET CHATNE

MOJIOXXUTENIbHON CYyMMbl Sum CO CYyeTa, eCcanMm pasHuua
Tekywero 6anaHca W CyMMbl Sum YyK/JagblBaeTcad B
AONYyCTUMbIN pa3Mep KpeauTa, MeTon BoO3BpallaeT sum,
nHade - 0.
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Co3gaHue npoeKkTa B cpefe pa3paboTku

[TpoekT, coaep>kalii 1ie/ieBOM KiaacCc Account, TpeOOBaHUSI K HEMY M TeCThI,
cogepxkutcsi B mioctaBke JavaTESK, B mpoekte account. UToObl 03HAKOMUTLCS C
HUMH, UMITIOPTUPYHTE TPOeKT B cpefy pa3pabotku Eclipse. st aToro BbibepuTe B
MeHt0 KomaHay File/Import... B nosgsusluemcs guanore Import passepHute y3en
General u Bribepute nyHKT Existing Projects into Workspace.

Il x|

Select \
Create new projects from an archive file or directory. 'E - 5 I

Select an import source:

Itg.fpe filter text

El[E: General
----- @‘ Archive File
----- GE Breakpoints

Existing Projects into Workspace
----- {7, File System

=, Preferences

F-l= CfC++

- Cvs

-z Plug+n Development
- Team

(7) = Back I Mext = I Finiish Cancel

PucyHok 1. Bei6op crioco6a go6aByienus ¢aiiioB npuMepoB B POEKT.
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[Tocme Haxkatuss KHOMKM Next guanor Import W3MeHWUTCs, Tipejsaras BbIOpaTh
nanky c ¢aiinamu npuMepoB. HakmuTe Ha KHOMKY Browse..., COOTBETCTBYIOIIYIO
nosito Select root directory.

[Manka c ¢aiiamu NMpUMepoOB HaxoAWUTCsl B KaTasnore ycraHoBkd JavaTESK: Haiizs
3TOT KaTajior, CJielyeT pa3BepHYTh TMOJKaTajor examples u BbIOpaTh B KayecTBe
L[eJIeBOTO KaTasiora nanky account.

_lojx

Import Projects
Select a directory to search for existing Edlipse projects,

die

% Select root directory: I Browse...
" Select archive file: | Browse. ..
Z=a - Browse For Folder ilil
Select root directory of the projects to import =t All
lect Al |
B &) JavaTESK Y I
I bin
= dDFs iy
I edipse
=l 53 examples
] 5ccount
Ir=h src hd
Folder: I account
Make Mew Folder | | Ok I Cancel |
[~ cop 4

':?:' < Back | Mexk = | Finish I Cancel

PucyHok 2. Bei6op Karasnora c daiiiaMy IpHMepoB /I UMIIOPTa.
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[To Haxatuto OK cpejla HaiileT B 3TOl Tarke MpPoeKT account. PekomeHpayercs
TaKXXe OTMETUTh Omiui0 Copy projects into workspace, urobObl paboTaTh C
KOTTHeH TIPOoeKTa, rapaHTHUPYs HeTIPUKOCHOBEHHOCTh (haii/ioB NCXOAHBIX IIPUMEPOB.

[To HaxkaTHio KHOMKH Finish TpoeKkT OygeT UMIIOPTUPOBAH.

[ Import |

X

Import Projects "

1]

Select a directory to search for existing Edipse projects,

@ select root directory: | F VavaTESkK \examplesaccount Browse...
() select archive file:
Projects:
| account Select all
Deselect Al

Refresh

1IN

Copy projects into workspace

Cancel

® =

PucyHok 3. Bei6op kaTasiora c ¢aiiyiaMy IpuMepoB /ijis HMIIOpPTaA.




JavaTESK: niepBoe 3HaKOMCTBO

[lpoekT TroTOB K pabore. YOeautech, uTO CTPYKTypa KaTajJoOroB IPOEKTa
COOTBETCTBYeT 00pa3ily:

File Edit Source Refactor Mavigate Search Project
J'“v |3 -0-Q%- & &6

Hlerar::hy 5] Package Explorer &3 = EP

N

= & account
EI@ 8rc
Iél EE jatva.examples,acoount
I m Account.java
g j AccountElaboratedTestScenario. sej
----- j AccountExecuteTestScenario. sej
----- @ AccountFilteredTestScenario. sej
----- @ AccountMediator . sej
----- @ AccountSpedification. sej
b @ AccountTestScenario.sej
-2, JRE System Library [jre1.6.0_03]
E®Ez] iz atesk-generated
El.a Referenced Libraries

PucyHok 4. CTpyKTypa KaTrajoros roToBoro rnpoeKra.

Cneundmkayusa LeneBoro Ksacca

Texnonorus tectupoBanusg UniTESK, nopnepxuBaemast JavaTESK, mpeanosaraer,
yTo TpeOOBaHMS K 1Ie/IeBOMY K/IacCy 3alliCaHbl B YeTKOW HeABYCMBICTIEHHOU (hopMme.
Takast hopma Tipe/icTaB/ieHrs1 TpeOOBaHMI Ha3bIBaeTCsi (hopManbHOl cneyugukayuell.
OHa MOXeT WUCI0/b30BaThCs [JIsi aBTOMAaTHUUECKOU TeHepalyyd Opaky/n108 —
KOMIIOHEHTOB Te€CTOBOMW CUCTeMbI, TIPOBEPSIOIIMX COOTBETCTBHE MeX/Y MOBe/leHheM
1[eJIEBBIX METO/IOB ¥ TPeOOBAaHUSIM K HUM.

B JavaTESK ¢opmanbHbele crendukaiuy TMIIYTCS Ha CrHelUaJbHOM  Si3bIKe,
SIB/ISIFOLLIEMCSl  pAaCLLIMpeHHeM s3blka MporpaMmMupoBaHusi Java. [laHHBIA —S3BIK
M03BOJISIET  OTHUCHIBATh  (DYHKYUOHA/IbHble MpeO08aHusi, KOTOPbIe OTIpeesisoT
(hyHKYUOHA/IbHOCMb 1]eIeEBBIX METO/I0B, TO €CTh TO, UTO OHU JJOJDKHBI Jle/1aTh.

Cnermdukaimu Ha si3bike JavaTESK oueHb nmoxosku Ha Java Koz, OHU o(popMISIFOTCS
B BHJE Crel[Ma/JbHbIX K/IacCOB, Ha3bIBaeMbIX Cneyu@uKayuoHHbIMU, KOTOpEIe
pacriosiaratotcs B ¢aiiniax ¢ paciiipeHyeM . Sej.

Y Hac B T1poeKkTe yXe eCTb TOTOBbIM  crieludUKaLMOHHbIA  KJ/acc
AccountSpecification, paccMoTpuM ero Kof, cojepkaluiicsi B daiine
AccountSpecification.sej. UToObl OTKpPBITE 3TOT (aii/, ABAXKIAbI KJIUKHUATE TI0
ero MKoHkKe B okHe Package Explorer.

specification class AccountSpecification

{
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}

Crielii(hMKALIMOHHBIA K/IaCC OT/IMYAeTCsl OT 0ObIYHOTO Java-Kjacca K/TFOUeBBIM CJIO-
BOM specification.

Ha ocHoBe riosieii 1je/ieBOro Kjiaacca CTPOUTCS MoOeb OaHHbIX, i XPaHeHHsl KOTO-
pOM CO3/,a0TCsl OISt CreliMPUKaL[MOHHOTr0 Kaacca. B ciyuae kimacca Account coot-
BETCTBME TIPOCTOe, T03TOMYy Kimacc AccountSpecification o6magaer ToOYHO
TaKUMHU >Ke momsaMu — public int balance ana xpaHenus GasaHca cyeta U
static public int maximumCredit [/1 MaKCMMa/IbHOTO KpeauTa.

OrpaHuyeHus Ha TOBe/ieHNe 1[e/IeBbIX MeTO0B 0(OPMIISIFOTCSI KaK MeTO/Ibl crielidu-
KallMOHHBIX K/JIaccoB, TOMeueHHble MogudukaTopom specification. Takue
MEeTO/bI Ha3bIBAKOTCS cneyuukayuoHHbIMU memooamu. OObIYHO
criel{i(UKALMOHHBIM MeTO/i OIUChIBaeT TOBe/leHWe OJHOTO 1leJieBOr0 MeToja U
MMeeT TaKoe >Ke UMSI.

PaccmoTpum crieliuUKaliMoHHbIN MeToZ, deposit, onuchiBarol[Uii BK/IaZ JeHer Ha
CyerT:

specification void deposit(int sum)

{
pre {return (0 < sum ) && (balance <= Integer.MAX_VALUE - sum);}
post
if(balance > 0)
mark "Deposit on account with positive balance";
else if(balance == 0)
mark "Deposit on empty account";
else
mark "Deposit on account with negative balance";
branch Single;
return balance == pre balance + sum;
}
3

Temo creny(UKaIMOHHOTO MeTO/a, KOTOpPOe OIHMCHIBAeT II0BeJeHHe I[eJIeBOTO
MeTozia B hopMe Tpe/i- U TIOCTYCIOBUIA.

I[TpenyciioBrue — 310 GJIOK, TOMeUeHHbIH K/TFOUEBBIM CJIOBOM Prée U BO3BPAIAFOILHiA
pe3ynbTaT THMa boolean, 3aBUCAIMK OT BXOAHBIX TAaPaMETPOB U COCTOSIHUSI
obwekTa crerpduKalMoHHOro Kiacca. I[IpefycioBre 3ajjaeT 06/1acTh NMPUMeHEHHs
crielupUKALMOHHOTO MeTOZa — eCJ/IM TIpeyC/IOBHe BO3BpalaeT true, rpy BbI30Be
MeTo/la MOXXHO OXKMJAThb OT HEro KOPPEKTHOTO TIOBe/I€HWs, B TIPOTUBHOM CJydae
pe3ynbTaT paboThl MeTO/Ia MOXKET OBITh He OTpe/iesieH.

B Haiiem nipyuMepe mpeyc/ioOBHe TIOKa3bIBaeT, UTO CyMMa BKJaZia SUM /I0/DKHA ObITh
TOJIOKUTENTbHOM, a pe3y/bTaT CI0XKeHUWs Tekylero OamaHca balance u cymMMbI
BKJ/IaJla SUM He [I0JDKeH TIPeBOCX0UTh MaKCHMabHOTO JOMYCTUMOTrO 3HaUeHHUsl TUIIa
int.

[TpenycioBue crielfuHKalIOHHOTO MeTOZla MOJKET OBITh OIYI[eHO, UTO JKBHBa-
JIEHTHO Ha/IMYMIO TIpelyC/IOBYSI, BCer/la Bo3Bpallatoiiero true:

pre { return true; }
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[TocTycnoBue — 370 610K, TOMeUeHHBIH K/IIOUEeBBIM CJIOBOM POSt M BO3BpalLjaroIL{Uii
pesynbrar THna boolean. IloctycioBue aHanmuM3upyeT 3HaueHWe IlapamMeTpOB
crieLjupUKaLMOHHOTO MeTOo/ia, ero pe3yJsbTaT, COCTOsIHWEe 00beKTa crieLuduKalioH-
HOT'O KJIacCa ¥ M0Ka3sbIBaeT, COOTBETCTBYET JIM [10Be/IeHHe MeTOa OXKUJAHUSM.

B Haem npumMepe nocTyc/I0BHe TIOKa3bIBaeT, UToO MoBejeHue MeToga deposit kop-
peKTHO, ecy GanaHc cyeTa Iocje BbI3oBa MeTozia (balance) paBeH bOanaHcy cyeTa
[l0 BbI30Ba MeToza (pre balance), yBesliueHHOMY Ha CyMMY BKJaZia sum.

Onepatopsl branch u mark WCIOAB3yIOTCA [Ji1  OIpefie/ieHUst  Mecmogo20
NOKpbimusl, 0 KOTOPoM OyZieT paccka3aHo IO3Ke.

Terepb pacCMOTPUM crieliU(pUKALIMOHHBIN MeTo/; withdraw, onuckiBaroIuii CHSITHE
JleHer CO cueTa:
specification int withdraw(int sum)

{
pre { return sum > 0; }
post
if(balance > 0)
mark "Withdrawal from account with positive balance";
else if(balance == 0)
mark "wWithdrawal from empty account";
else
mark "Withdrawal from account with negative balance";
if(balance < sum - maximumCredit)
branch TooLargeSum;
return balance == pre balance
&& withdraw ==
}
else
branch Normal;
return balance == pre balance - sum
&& withdraw == sum
}
}
}

[MpeaycioBue TOKa3biBaeT, 4YTO CHMMaemas CyMMa SUM  JO/DKHA  OBbITh
MOJIOXKUTE/IbHOH.

C nomorpio BTOporo ycioBusi if moctycioBue obpabaThiBaeT ABa BapuaHTa: KOrja
CHATHE YKa3aHHOW CyMMbl HEBO3MOJKHO (YC/IOBHe BBINIOJIHSIETCSI) U KOT/ZA CHSTHE
yKa3aHHOM CYMMbI BO3MO)KHO (yC/I0BHe He BbINOJHSETCs). [TocTycioBre nokaseiBaer,
YTO B MEPBOM CJiy4ae OasiaHC He JO/DKeH U3MEHUTHCSI M MeTO/, ZI0JDKeH BO3BpaTUTh 0.
Bo BTOpoM — 6anaHC ZI0/DKeH YMEHBILIMTHCS Ha CHATYIO CO cyeTa CyMMY Sum; 3Ta
CyMMa JJ0/KHa OBbITh Tak)Ke ¥ BO3BpalllaeMbIM 3HaueHHeM MeToga. [1isi o603HaueHust
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BO3BpaljaeMoro MetogoM withdraw pe3synbTata HCIO/IB3yeTCs OJHOWMEHHBIU
uaeHTUPUKaTOp.

Taxxke s3bik JavaTESK mnpefocraBsisieT cpeicTBa [/isl ONWCAHUS OTPpaHAYEHUN Ha
BO3MOXXHbI@ 3HAueHHUsl Tojell crelupuKalMOHHbIX KaccoB. Takue orpaHuveHus
Ha3bIBAIOTCSl UHBAPUAHMAMU OAHHbIX U O(OPMIISIIOTCSA Kak CrieljiajabHble MeTOAbI,
romMeueHHble MoAudukatopoM invariant. Tun Bo3BpaillaeMoro pe3y/bTaTa
vHBapuaHTa — boolean.

Ons cnenmdukaoHHOTo Kiacca AccountSpecification ompefeneH ofuH
UHBapUaHT JaHHbIX 1:

invariant I()

{
¥

JTaHHBINM MHBApUAHT MOKa3bIBAeT, UTO OajlaHC He ZI0/DKeH ObITh HIYKe MaKCUMaJTbHOTO
JIOTTYCTUMOTO KpeJuTa.

return balance >= -maximumCredit;

[TpuBeseM TOJIHBIN TEKCT CcreliUPUKALMOHHOT0 Kaacca AccountSpecification.
package jatva.examples.account;

specification class AccountSpecification

{
static public int maximumCredit;
public int balance;
public AccountSpecification() { }

invariant I()

{
b

specification void deposit(int sum)

{

return balance >= -maximumCredit;

pre { return (0 < sum ) && (balance <= Integer.MAX_VALUE - sum);}
post
{
if(balance > 0)
mark "Deposit on account with positive balance";
else if(balance == 0)
mark "Deposit on empty account";
else
mark "Deposit on account with negative balance";

branch Single;

return balance == pre balance + sum;

b
b

specification int withdraw(int sum)

{

pre { return sum > 0; }
post

{
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if(balance > 0)
mark "Withdrawal from account with positive balance";

else if(balance == 0)
mark "wWithdrawal from empty account";
else

mark "Withdrawal from account with negative balance";

if(balance < sum - maximumCredit)

{
branch ToolLargeSum;
return balance == pre balance
&& withdraw ==
’
}
else
{
branch Normal;
return balance == pre balance - sum
&& withdraw == sum
}

3

Ons Toro utobbl yOeauTbCs B KOPPEKTHOCTU KOZa Crieliu(UKAlMOHHOTO KJacca,
3amycTuTe COOpPKYy TMpoekTa KoMaHzioi Project/Build Project wnm 3amycturte
aBTOMaTUUeCKYI COODKY:

1. Bei3BaB komaH011 Project/Clean guasnor Clean, npocraBeTe Mapkep Clean
all projects wmi, npocrtaBuB Mapkep Clean projects selected below,
OTMeTbTe rajIouKoM MpoeKT account.

2.  Haxmute OK.

3. Ecm kox koppekTteH, okHO Problems (Bbi3biBaeTcss komaHzaou Window/
Show View/Problems) octaHetcss myctbiM. Takum 00pa3omM TpOBepsieTCs
BeCh TPOEKT, KOPPEKTHOCTb MeJUaTOPOB U CLieHapUeB MOJKHO TIPOBEPSTH
TOYHO TakK JXe.

Pa3paboTka meguaTtopa

CneimdukalMoHHbIl Kinacc AccountSpecification omuchiBaeT (opManbHbIe
TpeboBaHusT K Kiaccy Account [lns Toro uToObl [JaThb BO3MOXXHOCTb TeCTY
TPOBEPUTHL COOTBETCTBHE MEX/Y 11eJIeBbIM U CrieliU(PUKAIIMOHHBIM K/lacCaMU, HY»KHa
HEKOTOpasi CBSI3Ka MEXX/Ty HUMH.

[nist 5TOW Lenu WCMOJb3YIOTCS ClieliabHble KOMIIOHEHTbI TeCTOBOW CHUCTeMBb,
HasblBaeMble Meduamopamu. MeauaTopbl OQOPMIISIIOTCS B BHUZE CIelUaJbHbIX
KJ/IaCCOB, Ha3bIBa€MbIX MEOUAMOPHbIMU.

®aiin npumepa AccountMediator.sej cogep>XUT MeAuaTOPHBIN Kiacc Account -
Mediator, KoTopbIi CBsi3biBaeT crieljuUKal[MOHHbIA Kaacc AccountSpecifica-

10
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tion u 1jeneBoii kmacc Account. Takum obpa3om, orpe/iesieHre MeJruaTopa JA0/KHO
KaKMM-TO 00pa30M BK/IHOUaTh sIBHbIE YKa3aHUsI Ha 3TH K/IaCChl.

« CrenudukaloHHbIN Knacc AccountSpecification, gis KoToporo
co3zaeTcs MeiMaTop, 0603HauaeTcst B 00BsIB/IEHUH MeMaTOPHOTO K/acca:

mediator class AccountMediator implements AccountSpecification

KntoueBoe croBo implements B Java 0603HauaeT peanu3aiiyio
00BSIB/ISIEMBIM K/TACCOM HEKOTOPOTO MHTepdelica. AHAaIOrMUHO, B
orpeie/ieHUM MeJMaTOPHOrO Kjacca JA0/DKeH PUCYTCTBOBAaTh MeMaTOPHBIN
MeTOo/, /151 KaXK/I0ro MeTo/ia Crie[ju(prKaliMOHHOro Kiacca. Takxke
Me/IMaTOPHBINM K/lacc Hac/ieAyeT 1oJis crield(rKalMOHHOTO Klacca, KOTOphle
NpeJjHa3HaueHsbl /151 XpaHeHUs] TeCTOBOW MO/Ie/IY JIaHHbIX.

+ IeneBoit kacc Account o603HauaeTcst B 00BSIBIIEHUH CITIEIMAIBHOTO TIOJIS
MeZIMaTOPHOr O Kjacca:

implementation Account targetObject = null;

KinroueBoe ciioBo implementation roBopur o TOM, YTO 3TO I0J1e
Tnpe/iHa3HaueHo [/Is1 XpaHeHUs TeCTOBOro 0ObeKTa LiesieBoro Kiaacca. K stomy
00BEeKTY U NPUMEHSIIOTCSI TeCTOBbIE BO3ZIeHCTBYSI.

Utak, cnequduKalUOHHBIA ¥ 1ieNeBoW Kiacchl 0603HaueHbl. UTOOBI pe3ybTaThl
TeCTUPOBAaHUS 3aC/Iy)KUBa/lIM JIOBepHsi, TeCTOBas MOJe/b JaHHBbIX (3aK/IrOuYeHHas B
yHac/e[0BaHHbIX OT CHelM(UKALMOHHOIO K/jacca MosX) U [JaHHble TeCTHPYeMOro
oObeKTa (3aK/IFoueHHbIe B I10JISIX L|e/1eBOr0 K/acca) JO/DKHbI CTPOr0 COOTBETCTBOBATh
Ipyr Apyry. st 3Toro B MeguaTope MpeAycMOTpeH O/I0K CMHXpoHH3anuu update,
CUHXPOHU3UPYIOLUI MO/ MeJuaTopa C TeKyILlUM COCTOsiHMeM OOBbeKTa 1iesieBoro
Kjlacca. JTa CUHXPOHU3ALUA U JO/DKHA FapaHTUPOBATh TO, YTO NOBeJeHue Le1eBOro
KJlacca U ero Criely(UKalMOHHOW MO/Ie/I BbI3BaHO OJHUMU U TEMU JKe UCXOJHBIMU
nmaHHeIMu. PaccmoTtpum 6710k updates meauaTopHoro Kiaacca AccountMediator:

update
{

maximumCredit = Account.maximumCredit;
if( targetObject != null )

{
balance = targetObject.balance;
}
}
Tak Kak MoJig LeseBoro Kjaacca — CTeKOBble IlepeMeHHble, CHHXPOHU3aLus
J0CTaTOYHO poCTa, T10J/1IM MeJuaTopa [PUCBABaKOTCA 3HAUEHUS

COOTBETCTBYIOIIUX T0Jieli 00beKTa 1]e/1eBoro Kiacca. B Gosee 3amyTaHHBIX Cydasix,
Harpumep, MpU CUHXPOHU3ALUU TI0JIel, CoZiepXKalluX 00beKThl APYruX KIacCOB WU
CTPYKTYPBI [JaHHBIX, peanu3arys 6/0ka update MoXKeT 3HAUUTE/ILHO YC/IOKHUTBCS.

11
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CuHXpOHU3al|s IaHHBIX HeoOXoKrMa /il TIPOBEPKU pe3yJIbTaTOB PabOThl METO/IOB
LleJIeBOr0  Kjacca. BbI30B 3TUX MeTOJOB TakKe BbITIOJHAETCS MeAuaToOpoM, C
TIOMOIIIbI0 MeJIMaTOPHBIX MeTO/I0B. PaccMOTpYUM MeMaTOPHbBIN MeTo/, deposit:
mediator void deposit( int sum )

{

implementation

{
targetObject.deposit( sum );

by

OObsiB/IeHre MeTO/la TIpeJBapeHo KIoueBLIM cjioBoM mediator. KiaroueBoe c/ioBo
implementation B JaHHOM ciydae o003HauaeT 0JI0K BbI30Ba 1I€JIEBOTO METO/a.

Metos deposit Huyero He BO3BpalljaeT, HO IIPUHUMAaeT OAUH Tmapametp. [lpu
HeoOXoAUMOCTH (ec/ii TlapaMeTphl 06/1aJjal0T CI0’KHBIM BHYTPEHHUM YCTPOMCTBOM,
KOTOpOe OTJIMUHO [Is CHelU(UKAlMOHHOIO U LieJIeBOro Kjacca), MeJuaTOpHbIM
MeTO/, MOXKET COoJiep>kKaThb Ko7, IpeoOpa3yolLuil repejaBaeMble MapaMeTpbl B BUJ,
TpyeMJIeMbIN J/1 BbI3bIBAEMOT'O MeTO/1a.

3HaueHMe, BO3BpalllaeMoe Lie/IeBbIM METOZ0M, aHaJIoTMYHO 00paboTKe rapameTpoB,
MO)KeT TIpeoOpa3oBaThCsl B BU/, IPUeMJIEMBIH /7S crielii(uKaIioHHOro MeToza. Tak
Kak BBI30B IMPOMCXOAWT B Os0ke implementation, Kox mpeoOpa3oBaHUs 10/DKEH
HaXOJUThCSI BHYTPH 3Toro Osioka. PesynbraT mpeoOpa3oBaHMs BO3BpalljaeTcs B
crieLupUKALMOHHBIN METO/] orlepaTopoM return Takke B 6;ioke implementation.

Koz meguaTopHoro metozia withdraw:

mediator int withdraw( int sum )

{

implementation

{
b

return targetObject.withdraw( sum );

}

[TpuBeseM IOJIHBINM TEKCT MeAMAaTOPHOTO Kiacca AccountMediator.
package jatva.examples.account;

mediator class AccountMediator implements AccountSpecification

{

mediator void deposit( int sum )

{

implementation

{
targetObject.deposit( sum );

b
b

mediator int withdraw( int sum )

{

implementation

{

return targetObject.withdraw( sum );

¥
b
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implementation Account targetObject = null;

update
{

maximumCredit = Account.maximumCredit;
if( targetObject !'= null )

balance = targetObject.balance;

¥
b

Pa3paboTka TeCTOBOro cueHapus

TectoBble cleHapuM pa3pabaTbIBalOTCA s AOCTWKEHUs HEeKOTOpOW Lienu
TecTupoBaHus. OObIUHO Takasi 1ielb (OPMY/IMPyeTCsi B TePMHHAaX TEeCTOBOTO
TOKPBITHS, HaripuMep, TpeOyeTcsi A0CTUYb MOKPbITUS 70% CTPOK MCXOJHOTO KOZA
teneporo kjnacca. B JavaTESK kpuTepuii NOKpBITUS ONMCHIBAETCS B TepMHHAX
TOKPBITHUS CrieLiu(UKaLUU.

[Tpeanonoxxkum, Haia 1eyib — goctuub 100% TOKpPBITHS BeTBel (PYHKI[MOHA/TIbHOCTH
crieliUpUKAILMOHHOTO Kiacca AccountSpecification. 3To o03HauaeT, UTO Mbl
JIOJDKHBI BBITIOJIHUTh HAaOOp TeCTOB, MOKPBLIBAIOIIMX BCe BeTBU (DYHKIIMOHA/IBLHOCTH,
orpeZie/ieHHble B TOCTYCJIOBUSIX CrelM(PUKAIIMOHHBIX METOJI0B [JaHHOTO Kjacca C
MOMOLIBIO orepaTopoB branch. Beigenensl ciefyroliye BeTBU:

* Single
e ToolLargeSum
e Normal

TecToBbIe clieHapuK 0()OPMIISIFOTCS B BU/le CTIeLiMaIbHbIX K1aCCOB, Ha3bIBaeMbIX
cyeHapHbiMU. B MpoekTe rpuMepa TeCTOBBIM ClieHapUil cofiepXXUTCs B (paiiie
AccountTestScenario.sej.

Onpe/esieHre ClIEHAPHOTO KJlacca [JO/DKHO COZiepKaTh K/TIoueBoe CJI0BO scenario:

scenario class AccountTestScenario

CueHapHBIA K/IacC COJIEPKUT OO0BEKT CrelU(UKAI[MOHHOTO Kjacca, YbU MEeTO[IbI
OyZyT BbI3bIBAaTLCS B MPOLIECCE TECTUPOBAHUS:

protected AccountSpecification objectUnderTest;

YkasaHue 1ie/leBOro Kjacca ¥ MeauaTopa IIPOU3BOAUTCS B KOHCTPYKTOpe Kiacca
AccountTestScenario: B HallleM IIpuUMepe g STOr0 IIpeAHa3sHAueH MEeTO[,
configureMediators, Bo3BpallalOIIUi WHULIMAIM3ALMOHHOE 3HaueHue [J/Is1 T0Jsi
objectUnderTest:

public AccountTestScenario()

objectUnderTest = configureMediators();
setTestEngine( new DFSMExplorer() );

by

public static AccountSpecification configureMediators()

{

13
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AccountSpecification result = mediator AccountMediator

( targetObject = new Account() );
result.attachOracle();
return result;

¥

KmoueBoe csioBo mediator ciaykur B [JaHHOM Cjydae [jisi CO3[aHusi OOBeKTa
MeJuaTOpHOro Kiacca. OTivume OT K/IH0UeBOro CJIoBa NeW COCTOUT B TOM, UTO Iepes
Cco3/laHveM TIPOMCXOJUT T[pOBepKa: ecjd MeauaTtop Ttumna AccountMediator,
VMHUI[Ma/T3UPOBaHHBIA 00bEKTOM Kjlacca Account, yke TIPUCYTCTBYET, TO HOBBIM
MeJuaTop He CO3JaeTCsl, a UCTO0JIb3YeTC s CTapbIi.

Bb13oBbl  MeTOJi0OB  00BeKTa objectUnderTest  Ha3bIBAalOTCA  MeCmMoBbIMU
go30elicmgusiMu W TIPOU3BOJATCS B CUEHAPHbIX Memoodax. PaccMoTpuM MeToj
deposit:

scenario deposit()

if(objectUnderTest.balance < maxBalance)

objectUnderTest.deposit( 1 );
}

return true,

3

YroObl OTpaHUYMTH YMCJIO TECTOBBIX BO3/EWCTBUM, [ OajnaHca cueTta BBeJleH
HEeKOTOpbIM MakcuMyMm (mosie maxBalance). [Ipeanonaraercs, uto metos deposit
MpU KaXX/OM BbI30Be yBe/MuuBaeT OasaHC Ha 1, TakuM 06pa3oM, KOHEUHOe YKC/I0
BbI30BOB [IOJ/PKHO TIPUBECTH K JOCTW)KEHUIO YCTAaHOB/IEHHOTO MaKCUMYyMa.

B crienapHom MeTtogie withdraw nporcxoaut nepebop mapameTpoB:
scenario withdraw()

iterate( int i = 1; i < maxCredit+3; i++; )

{
b

return true;

}

objectUnderTest.withdraw( i );

OO6bIuHbIe LUK/BI pabOTAIOT [0 TeX TMOp, TIOKa He HapYLIUTCsS HEKOTOpOe BHYTPeHHee
ycioBue. Oniepatop iterate aHasoruueH LUKy, C TeM OTJIMYMEM, UTO MPU KaXKJOM
BbI30Be CLEHAPHOTO MeTO0/la, B KOTOPOM 3aK/IF0UeH OIepaTop, BbIMOJIHAETCS TOJIBKO
O/lHa uTepaLus LUKa.

Takum o6pa3om, omepatop iterate T103BoJsieT OrpaHWUWBATh KaXK[blli BbI30B
CLIEHAapHOTO MeTOo/la €eJWHCTBEHHbIM TeCTOBbIM BO3/eHCTBHEM, OAHOBPEMEHHO
3ajjaBasi rapamMeTpbl MHOXKeCTBa TaKWUX BO3/|eHCTBUI B KO/e OAHOTO U TOTO >Ke
CLIeHapHOT O MeTo/a.

[Tocse Toro, Kak orpeziejieH 00BEKT TeCTHPOBAHUS W CIieHapHble METO/bl, B METO/
main HY>KHO BK/IFOUMTb MHCTPYKLMH, 3allyCKatOI1e TeCT:

AccountTestScenario myScenario = new AccountTestScenario();
myScenario.run();

14
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[TpuBeeM ToJIHbIN TEKCT ClieHapHOTro Kaacca AccountTestScenario.
package jatva.examples.account;

import jatva.engines.DFSMExplorer;

scenario class AccountTestScenario

{

public static AccountSpecification configureMediators()

{

AccountSpecification result = mediator AccountMediator( targetOb-

ject = new Account() );
result.attachOracle();
return result;

}

int maxCredit = 3;
int maxBalance = 10;

public static void main( String[] args )

{
jatva.tracer.Tracer.getPrototype().setXmlFormat();
AccountTestScenario myScenario = new AccountTestScenario();

if(args.length > 0)

{
int n = Integer.parselnt(args[0]);
if(n < 1) n = 1;
myScenario.maxBalance = n;

if(args.length > 1)

n = Integer.parseInt(args[1]);
if(n < 0) n = 0;
myScenario.maxCredit = n;
Account.maximumCredit = n;

b
b

myScenario.run();

3

protected AccountSpecification objectUnderTest;

public AccountTestScenario()

{

objectUnderTest = configureMediators();
setTestEngine( new DFSMExplorer() );

}

state

{

return new Integer( objectUnderTest.balance );
3
scenario deposit()

if(objectUnderTest.balance < maxBalance)

{
objectUnderTest.deposit( 1 );

15
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¥

return true;

scenario withdraw()

iterate( int i = 1; i < maxCredit+3; i++; )

{

objectUnderTest.withdraw( i );

3

return true;

BbinonHeHUe TeCTOB U aHa/IU3 pe3y/ibTaTtoB

[yt 3amycKa TeCTOBOTO ClieHapHsi HY>KHO BBIOpaTh COOTBETCTBYIOIIMH (aiii B OKHe
Package Explorer u Haxarb coyeraHue KiaaBull Ctrl+F1ll, KJIMKHYTb Ha HeM
MpaBOi KHOTIKOM, X BBIOPATh 3/IeMEeHT KOHTEKCTHOTO MeHI0 Run As/JavaTESK Test.

ElEE\l jatva.examples.account
m Account.java

AccountMediator, sej

[-E8 JRE System Library [rel.6.0_0
[3 javatesk-generated
=, Referenced Libraries

AccountElaboratedTestScenario,
AccountExecuteTestScenario.se)
| AccountFilteredTestScenario.sej

AccountSpedfication, sej
AccountTestScenario. sej

Mew

Open
Open With
Show In

F3

Alt+Shift-+w

3
3

=| Copy
B Copy Qualified Hame
| Paste

# Delete

Ctrl+C

Ctrl+v
Delete

Build Path
Refactor

Alt+shift+T

3
3

£=q Import. ..
-7 Export. ..

r;éh Refresh
Assign Working Sets. ..

F3

?q;. Dedaraﬁun} El Cnnsule}

Run As
Debug As
Team
Compare With
Replace With

M| £ 1 1avaTESK Test
»

- {3 Open Run Dialog...
»
>

Properties

Alt+Enter

Pucynok 5. 3anyck cueHapHoro kiacca AccountTestScenario.

16



JavaTESK: niepBoe 3HaKOMCTBO

B c/ydae ycriemHOro BBITIOJTHEHHSI TecTa CO3/aeTcs alil mpacchl, UMEOLUi
pacuvpenye .utt. Ero ums cocToUT U3 MMeHH CLieHApHOTO Kjlacca U HoMepa TpaccChl,
pa3fie/ieHHbIX TOUKOM. @ailll TpacChl MOSIBISIETCS B IIPOEKTe Ha TOM JKe YpOBHe
viepapXyu, YTO Y BbITIOJIHEHHbIN CL{€HAPUM.

Y6eautech, uto (haiin Tpacchkl CO3/laH U BK/IaZika okHa Package Explorer BbIr/IsuT
KaK TM0Ka3aHO Ha PUCYHKe.

File Edit Source Refactor Mavigate Search Project
i |3 -0-Q%- & &6

KE Hierarchy | [# Package Explorer &3 = ()

N

=] I% account

= src
ElEE jatva.examples,acoount

m Account.java
----- AccountElaboratedTestScenario. sej
- AccountExecuteTestScenario.sej
AccountFilteredTestScenario. sej
: AccountMediator . sej
----- AccountSpedification. sej
AccountTestScenario. 0.utt
----- AccountTestScenario. sej
-2, JRE System Library [jre1.6.0_03]
- javatesk-generated
&=, Referenced Libraries

Pucynoxk 6. ®@aiin Tpaccel mocJie 3amycka cueHapus AccountTestScenario.

daiin TpaCCbl COAEPXKUT HCXOAHYHO I/IHCl)OpMaL[I/II-O A1 TeHepalk OT4YeTOB O
IMpoOBeAE€HHOM TeCTHPDOBAHHH.

OTueTbl TIPeJOCTaB/SIOT TIOb30BaTeM0 HHGOPMaLui0 00 oOHapyKeHHBIX B
rporiecce TeCTUPOBaHUsI OLIMOKAX U YPOBHE IOCTUTHYTOI'O TECTOBOT'O TTOKPBITHSI.

JavaTESK nopgep>kvBaeT fABa BU/ia OTUETOB:

« HTMIL omuembl
« IIpedcmasneHuss mpacchbl

HTML omuyem

HTML otuer mnpencraBiser coboii Habop HTML [0KyMeHTOB, cofep>Kaliux
MH(OpMaLMIO 0 NPOBe/IeHHOM TeCTHPOBaHUM.

Insa renepauyn HTML oTueTta Hy)XKHO K/IMKHYTH B OKHe Package Explorer rpasoi
KHOTIKOM MBIIIIM Ha COOTBETCTBYIOIIeM (paiisie Tpacchl, 3aTeM BbIOpaTh KOMaHy Gen-
erate Report.
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File Edit Source Refactor Mavigate Search Project Run  Window

et [$-0-Au- | 8EG- B
K'Eg Hierarchy | [ Package Explorer &3 = 7
B& ¥

= '[g- account

EI.E arc
ElEE jatva.examples.account

m Account.java

----- .ﬁ.n:cnuntEIaI:u:uratEdT estScenario. sej

. AccountExecuteTestScenario. sej
----- . AccountFilteredTestScenario. sej
AccountMediator.sej
----- AccountSpedification. sej

----- oo — .

----- AccountT

B8k JRE System Libra Open F3
(- javatesk-generat  Open With J
[+, Referenced Libra Shiaw In Alt4Shift+w »
|i=| Copy Ctrl+C
Bl Cory Quslified Tdame
‘& Paste Ctrl+v
¥ Delete Delete
Build Path L4
Refactor Alt+shift+T *
2 Import...
7 Export. ..
i Refresh F5

Assign Working Sets...

Open Test

Generate Report
Add To

Run As

Debug As

Team

Compare With
Replace With

b . . . .

Properties Alt+Enter

PucyHnok 7. I'enepanusa HTML otuera.

byner otkpbiT guanor Generate UniTESK Report, npejgHa3HaueHHbIH [Jis
Hactporikn HTML otuetoB. Bknaska Generate cozep)XuT napamMeTpbl I'eHepaluu
(aiinoB, Torja Kak BKaJka Report T03BoJisieT HAaCTPOUTh COZlep)KaHHEe OTYeTa.
Iyt TOrO, UTOOBI TIOC/IE TeHepalUy OTUYeT OB OTKPBIT B CUCTEMHOM Opay3epe, a He B
Eclipse, Hy>kHO oTMeTuTh ranouky Use external browser to view report.
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Il Generate UniTESK Report

Generation | Report I

¥ Generate report to temporary folder

¥ Do not recreate report if it exists in cache

™ Generate report to custom folder:

|F:'-_'Ia'-.-'aTESK'-.Examples'-.account'-sru:'-Jat'-.-'a'-ExampIes'-.acu:u:uunt'-Au:cu:uuntTestScenariu:u.IZI UnIiTESK, Repoart j Browse, .. |

¥ Cpen tepatt after genetation

¥ Use

external browser to view report

x|

[ Display only if Shift key is down

Generate I Restore Defaults | Cancel |

Pucynok 8. Hacrpoiika renepanuu HTML otuera.

CornacHo BwIOOpY, creHepupoBanHbli HTML ortuer Oyzetr oTkpeiT BHyTpH Eclipse
uii B Opaysepe mo ymomnuaHuto. Tabnuija Ha mepBoii crpaHule (Overview)
rpefcTaB/sieT MH(GOPMALMIO O MOJIHOTe MOKPBITHS yUaCTBOBABLIMX B TeCTe IaKeTOB U
MPOCTPAHCTB UMeH. [IpeycMOTpeHbI CrefiyroIiyie CTOIOLIBI:

%

branches — ypoBeHb NOKPBITHS BeTBel (QYHKL[MOHATLHOCTH
marks — ypoBeHb MOKDPBITHsI TOMeUYEeHHBIX MyTei

predicates — ypoBeHb MMOKPBLITUA [IPEIUKATOB

disjuncts — ypoBeHb ITOKPBITUA JU3bIOHKTOB
states/transitions — KoMuecTBO COCTOSIHMI/KOMUUECTBO MePEX0/I0B

MeXAy COCTOSTHUAMN

Overview Report
generated: 03.12.2007 11:49:08

Overview
@ overview
3
j.examples.account Summary
packages/namespaces| branches marks predicates | disjuncts |states/transitions
j.examples.account 100% (3/3) |100% (9/9) |100% (9/9) |[100% (9/9) |[14/83
100% (3/3)|100% (9/9)|100% (9/9)|100% (9/9)|14/83

Pucynok 9. Crpanuna Overview HTML oruera.
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Ons monyueHuss wHGOpPMalLMM O pe3ylbTaTaX TeCTUPOBaHMUS Kiacca Account,
BbIOepUTE 371eMEHT MeHK j.examples.account. MHdopmarus u3 tabmuipl Over-
view OygeT pa3jeneHa Mexay TabmuilaMd scenarios U specifications:
KOJIMYeCTBa COCTOSIHUM — XapaKTePUCTHKU CLieHapusi, a MOKa3aTeau MOKPBITUM —
XapaKTePUCTUKH CrieliuPUKaLiin.

B Package/Namespace Summary Report
r generated: 03.12.2007 11:49:08

jatva.examples.account

@ overview
A j.examples.account
Summary
AccountTestScenario
AccountSpecification scenarios states/transitions
AccountTestScenario 14/83
14/83
specifications branches marks predicates disjuncts
AccountSpecification 100% (3/3) 100% (9/9) 100% (9/9) 100% (9/9)
100% (3/3) |100% (9/9) |100% (9/9) |100% (9/9)

Pucynok 10. Ctpanuna cBogHou nHopmanuu o pe3y/ibTaTax TeCTHPOBaHHA.

[TomsnemeHT MeHI0O AccountTestScenario gaer Joctyn K Tabiuvie Scenario
Transitions Report, B KOTOpPOil Mepeurc/ieHbl BCe Mepexoibl MeXAy COCTOSTHUSMU
TeCTOBOM MO/Ie/TH, CO C/IeAYOIIMMU XapaKTepHUCTUKaMMU:

« states — HauanbHbIe COCTOSIHUS ([0 Tepexoa). [lepexo/ bl TPyNMUPYHOTCS
T10 3TOMY TlapaMeTpy — MEeXKJy TPYIIIaMH IPaHULIbI siueek TabuL] ABOWHbIE.

» transitions — MeTo/bl, BbI3BaBILIKE [TePeX0/ U 3HAUeHUS UTepaLiMOHHbIX
repeMeHHbIX OrepaTopoB iterate, UCno/ib30BaHHbIE MIPU BbI3OBE

+ end states — KoHeuHble COCTOSTHUSA (T10C/Ie TIepexo/ia)

* hits/fails — K0/1ueCTBO I1€peX0/[0B, COBEPIIEHHbIX ONMCAHHBIM
00pa3oM/K0/TM4eCcTBO OIIMO0K, 0OHApY>KeHHBIX TP Tepexo/ax

B Scenario Certain Transitions Report
r generated: 03.12.2007 11:49:08

jatva.examples.account.AccountT estScenario

@ overview
@ j.examples.account .
Certain trans All trans
AccountTestScenario
AccountSpecification states/trans/failures
14/83
states transitions end states hits /fails
-1 Jjatva.examples.account.AccountTestScenario.withdraw | -1 1
(inti=3)
jatva.examples.account.AccountTestScenario.withdraw 1
(inti=4)
jatva.examples.account.AccountTestScenario.withdraw 1
(inti=5)
-1 jatva.examples.account.AccountTestScenario.withdraw | -2 2
(inti=1)
-1 jatva.examples.account.AccountTestScenario.withdraw | -3 1
(inti=2)
-1 jatva.examples.account.AccountTestScenario.deposit (|0 13
-2 jatva.examples.account.AccountTestScenario.deposit (|-1 10

Pucynok 11. CTpaHuna c JaHHBIMH 0 cieHapHbIX nepexogax HTML ot4era.
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[MoganemeHnT MeHro AccountSpecification oTkpeiBaeT Tabmuiy Specification
Summary Report, B KOTOPOU apaMeTpbl MOKPbITHS [1eTaTM3UPOBaHbI [1/151 KaXK[0TO
crielii(pUKaIMOHHOTO MeTOo/1a:

B Specification Summary Report
r generated: 03.12.2007 11:49:08
jatva.examples.account.AccountSpecification
@ overview

A j.examples.account
Summary

AccountTestScenario

AccountSpecification

@ deposit(int)
@ withdraw(int)

specification methods

branches

marks

predicates

disjuncts

deposit(int)

100% (1/1)

100% (3/2)

100% (3/3)

100% (3/3)

withdraw(int)

100% (2/2)

100% (6/6)

100% (6/6)

100% (6/6)

100% (3/3)

100% (9/9)

100% (9/9)

100% (9/9)

Pucynok 12. CBoaHas Tab/iM1ja MOKPHITHS Cieliu()UKALMOHHBIX METO/I0B.

Mo kMMKy Ha JF060M U3 MeTo/[0B Oy/ieT OTKphITa paciivpeHHasi Tabyrija OKPBITHS:

+ branches — moKpeiThie BeTBU (B KOfe CITEIMGHUKALMOHHOTO MeToza
0003HaueHbI K/TIOUEBBIM CJIOBOM branch)
+ marks — MeTKM BapMaHTOB IPOX0/ia BeTBU (0003HaUeHbl K/IFOUEBbIM CJIOBOM

mark)

« predicates — ycC/iOBHsl, KOTOPbIM COOTBECTBYIOT METKM Mmark Toul e
CTPOKH TabJTUITBI

« disjuncts — soruueckve 3HaueHWsl 3/IEMEHTOB IIpeJ- U TIOCTYCJIOBUH,
COOTBETCTBYHOLL[Mie BAPUAHTY IIPOX0/a BeTBU

« hits/fails — Ko/MuecTBO MPOXOJOB, NPOU3BEJEHHBIX IO JaHHOW BETBU U

KOJINUeCTBO OIMO0K, 00HAPY>KeHHBIX TIPH 3THUX MPOX0/ax

 Method Coverage Report
' generated: 03.12.2007 11:49:08
® ] void jatva.examples.account.AccountSpedcification.deposit(int)
Overview
@ j.examples.account
AccountTestScenario

Coverage
AccountSpecification
@ deposit(int)
@ withdraw{int) " . " "
W branches marks predicates disjuncts |hits/fails
folf1|f2|fa]fa
1009 (1/1)|100% (3/3) 100% (3/3)|100% (3/3) [212
Single Deposit on account with negative (predicated |+ (- [— |— 29
balance; Single
Deposit on empty account; Single |predicatel + |—|= |+ 20
Deposit on account with positive |predicate2 |+ (- [+ 163
balance; Single
100% (1/1)|100% (3/3) 1002 (3/3)|100% (3/3) [212

predicates

predicate0 (0 < balance) && !(balance == 0)
predicatel (0 < balance) && balance ==0
predicate2 0 < balance

prime formulas

fo 0 < sum

fi Integer. MAX_VALUE - sum < balance
f2 0 < balance

fa balance == 10

f4 balance == pre balance + sum

Pucynok 13. Tafymmna ¢ pe3y/ibTaTaMHy TeCTUPOBaHUsA crenuguKanuoHHoro Meroja deposit.
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AmnanorvyHasi Tabnuia A1 Metoga withdraw; BapuaHTbl, pUHaIeXKalye pasHbIM
BeTBAM branch rpynnupyroTcs COOTBETCTBEHHO.

A Method Coverage Report
f generated: 03.12.2007 11:49:08

int jatva.examples.account.AccountSpedcification.withdraw(int)

@ overview
A j.examples.account
Coverage
AccountTestScenario
AccountSpecification branches marks predicates disjuncts hits /fails
°  deposit(int) fo|f1]2[f3)4]f5f6 |7
@ withdraw(int) 100% (2/2)|100% (6/6) 100% (6/6)|100% (6/6) 83
ToolLargeSum | Withdrawal from predicate0 + [—|— |+ 12

account with negative
balance; ToolLargeSum

Withdrawal from empty | predicate1 |+ = [+ |+ 2
account;

ToolLargeSum

Withdrawal from predicate2 |+ |+ | |+ !

account with positive
balance; ToolLargeSum

Normal Withdrawal from predicate3 = === 3
account with negative
balance; Mormal

Withdrawal from empty | predicated |+ = |+ |- 3
account; Normal

Withdrawal from predicate5 + |+ = 60
account with positive
balance; Mormal

100% (2/2) |100% (6/6) 100% (6/6)|100% (6/6) 83

Pucynok 14. Ta6una ¢ pe3ybTaTaMu TeCTHpPOBaHus cnequgukanuoHHoro meroja withdraw.

3amMeTUM, UTO JlaHHble OTUYeTa CBU/ETEJbCTBYIOT O TOJHOM IOKPBITHU LieleBOi
(yHKLMOHATLHOCTU: BCe HaMeueHHble BapUaHTHI TOBeJleHUss ObUIM KOPPEeKTHO
MPOTECTUPOBAHBI.

lpedcmassieHUsi mpacchbl

JavaTESK nopnep>kvBaeT ueTbipe BH/la NPeCTaB/IEHUS TPACChl:

« XML (XML npedcmasnenue) — npepcTaBiieHne TpaccChbl B popmaTe
XML, TeKkcTOBBIH (haiin, reHepUpyeMblii TeCTOBOM Cpesioi

« Structure (CTPYKTypHOE rpeacTaB/ieHne) — npencTasseHne
Tpacchbl B BUAe AepeBa N3 CTPYKTYPHbIX 3/IEMEHTOB TPacChl
+ MSC (MSC npedcmaeneHue) — rpefcTaB/ieHMe Tpaccbl B BuAe

MSC (Message Sequence Charts) AnarpamMmsbl

« FSM Model (npeacrtaBsseHne B Buage aBToMarta) —
I'Ipe,D,CTaBneHI/Ie OOHOI'O M3 BBIIIOJIHABIIMXCSA B TeCTe CLl,eHapI/IFI B
BUAe rpaga COCTOAHUN N NepexonoB KOHEeYHOro aBToMaTta
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B IDE Eclipse BcTpoeHa BO3MOXHOCTb IIPOCMOTpa BCeX YeTbIpeX BU/IOB
Npe/iCTaB/eHus: TI0 JBOMHOMY KJ/IMKY OTKDBIBAeTCsl MpeJCTaB/AeHHe MO yMOJTYaHUIO
(FSM), a nepekntoueHre MeXAy MpeCTaB/Ie€HUSIMU OCYLLECTB/SIETCS C IOMOLIbIO
3aK/1a/]0K B HW)KHEW UYaCTU OKHa.

File Edit Mavigate Search Project Run Window Help

J £S5~ |%-0-Q- | E#G-|®y |- o RK[ A ED P e
?g Hierarchy 3 Package Explorer &3 = 0O ,* AccountTestSeenario, 0.utt 32 =08
[6s= -
= account -3
El@ src
E|EE\l jatva.examples.account
m Account.java
AccountElaboratedTestScenario.
AccountExecuteTestScenario, se =
AccountFilteredTestScenario. sej
AccountMediator . sej
AccountSpecification. sgj
F AccountTestScenario.0.utt 2
] AccountTestScenario.sej
[#-E84 IRE System Library [jre1.6.0_03] b

[ javatesk-generated
-2} Referenced Libraries 3

I [ Llj

Pucynok 15. FSM-nipejicraB/ieHle TPacchl.

1
F5M | MSC | Structure | XML |

B fJaHHOM TIpe/iCTaBleHMH Tpacca TlOKa3aHa B BHZe rpada COCTOSHHM KOHEUYHOTO
aBTOMarTa, 3aJJaHHOTO B ClleHapHOM Kjacce AccountTestScenario. IToapobHocTH
0 TIepexo/le MOXKHO Y3HaTh, KTMKHYB Ha CTpeJiKe, KOTopas ero o0o3HauaeT. JIMHUsS
OyzeT BbiJesieHa LIBETOM, a TIOZ, CTPeJIKOW OyZieT BBIBEJHO IOJIHOE WMSI CLIeHapHOTO
MeTO/ia ¥ COOTBETCTBYIOLLMe [Iepexoly 3HaueHUs UTepaLiuOHHbIX IIepeMeHHbIX.

JavaTESK rmipefiocTaBiisieT BO3MOKHOCTb IIPOWIPbIBAHUS TIPeACTaB/IeHUsI TPACChl Kak
Brepes, Tak U Hasaj. Ilo ymonuanuro npu Haxkatuu KHonku Play Forward
BOCIIpOM3Be/ileHre paboThl aBTOMaTa HayHeTCs C Hauya/JbHOTO COCTOSIHUS; eC/M JKe
repes; 3allyCKOM BBbIIe/IMTh KJIMKOM MBI HEKOTOPOe COCTOSIHWE W/IN CTpPesIKY,
HalpaB/ICHHYI0 Ha Hero, TO BOCIIPOM3Be/leHHe HauyHeTCs C 3TOro Mmecra. Tekyue
COCTOSIHUA U Mepex0/ibl BbIZIEJISIOTCS L{BETOM.
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BBAHHI/IE CKOPOCTH BOCIIpOM3Bej€HHSA TMPOU3BOANTCA C IMOMOINBHO CUETUHKA Speed.
OcTanbHble KHOIIKU yIipaBJ/ieHUA ,E[eﬁCTBYIOT COOTBETCTBEHHO HKOHKaM: I103BOJIAIOT
IPpOUT'DbIBATL 3dllMChb B O6paTHOM HallpaBJ/IEHWH, OCTaHaBJ/IMBATbL BOCIIPOM3BEAE€HHE
A0 OKOHUYdHHUA pa6OTLI dBTOMATa KW IMPOCMATPHUBATL 3dIIMCh IIOIIArOBO B o0boux
HallpaBJ/IEHUAX.

File Edit Mavigate Search Project Run Window Help

|-l |%-0-Q- | BHE G- |®F | -0 G- -
| @ & | 4 4 @ Ib p Speed: 1 = Line: 1216 of 7367

'Eg Hierarchy | [ Package Explorer 53 = O || & AccountTestScenario.0.utt &2 =0
SN=RN g — =l
= & account

EB src U
E"'E\‘ jatva.examples.account

- [J] Account.java
AccountElaboratedTestScenario.
AccountExecuteTestScenario.se; 7
AccountFilteredTestScenario. sej
AccountMediator. sej

AccountSpecification. sej 'ﬂ'
3 AccountTestScenario. 0.utt O]

----- AccountTestScenario. sej

[-B IRE System Library [jre1.6.0_03] 5
- javatesk-generated
[+-Eh Referenced Libraries

el

1l b
F5M [ MSC | structure [ XML |

PucyHok 16. FSM-nipejcTaB/ieHle TPacChl B pe)XUMe BOCIIPOHU3BeAeHuUs.
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AkTrBUpOBaB BK/IaAKy XML, mMoxHO yBuAeTb XML mipeacrtaB/ieHne Tpaccel. B
JJAHHOM TIpeJiCTaB/eHWy Tpacca IOKa3aHa TaKOM, KaK OHa XpaHUTCS B (aiine c
pacivipeHuemM . utt.

File Edit Mavigate Search Project Run Window Help
| it [$-0-Q- | BHG-|®F /-0 -G - |RA[4 4

T‘.‘ Hierarchy | [# Package Explorer 52 = O || & AccountTestScenario.0.utt 2

| = <)===> = ||<trace >
<environment trace="0" name="Product Name" value="lavaTESK"/>

= % account <environment trace="0" name="Operating System” value="Windows XP x36 5.17/>
B[ src <environment trace="0" name="Product Build” value="Thu Dec 06 11:07:13 M5K 2007"(=

<environment trace="0" name="Host" value ="Kar /132, 168, 1.82" =
<environment trace="0" name="Java YM" value="5un Microsystems Inc. Java HotSpot{TM) Client YM 1.5,
[¥] Account.java <environment trace="0" name="Product Version” value="SNAPSHOT />
1 AccountElaboratedTestScenario, || <Stenario_start trace="0" name ="jatva.examples,account. AccountTestScenario™ ime="1196928440015",
<state trace="0"id="0">
<scenario_value trace="0"kind="state” type="java.lang.Integer"” value="0">
AccountFilteredTestScenario. sej <transition_start trace="0"id="0"/>
AccountMediator, sej <scenario_value trace ="0" kind="scenario method” value="jatva.examples.account. AccountTestScenar
P : <model_object trace="0" id="4a63d8">jatva.examples.account. AccountMediator @4a63d3: { balance =
AccountSpedfication.se] <model_operation_start trace="0" kind="stimulus" signature="void jatva.examples.account. AccountSpe
AccountTestScenario. 0.utt <model_value trace ="0" kind="argument” type="int" name="sum" value="1">
AccountTestScenario.sej <orade_start trace="0" signature="void jatva.examples.account. AccountSpecification. deposit{int) "/ =
- ; : <coverage_structure trace="0">
Cl-EA T-IRE System Library [re1.6.0_03] <formulae > <formula id="0"=0 &lt; sum</formula’<formula id="1">Integer MAX_VALUE - sum &t;
- javatesk-generated <branches=<branch id="0">Single </branch></branches =
[+ B Referenced Libraries <marked_paths > <marked_path id="0">=Deposit on account with negative balance; Single < /marked_
<predicates > <predicate id="0">1(0 &lt; balance) &amp;&amp; !{balance == 0) < /predicate > <predi
<disjuncts==<disjunct id="0" formulae="+---" branch="0" marked_path="0" predicate ="0"/ > <disjun
<fcoverage_structure>
<prime_formula trace="0"id="0" value="true"/>
=prime_formula trace="0"id="1" value="false"/>
<precondition_end trace="0"/>
<prime_formula trace="0"id="2" value="false"/>
<prime_formula trace="0"id="3" value="true"/>
<mark trace="0" name ="Deposit on empty account”f=
<branch trace="0" name="Single"/>
7 I wirnl nni-I-.Hnn ahimet broem ™ i " Wb s T i nh s cveeanlon e

FSM |MSC |Structure XML |

=83 jatva.examples.account

AccountExecuteTestScenario. se;

Pucynok 17. XML npeacraB/ieHue Tpacchl.
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[nsi mpocMoTpa CTPYKTYpHOTO TIpeZCTaBeHHs] TPAacChl TiepeiiiuTe Ha BKJIAAKY
Structure. Tpacca B HeM Tpe/icTaB/ieHa B BH/Ie [lepeBa U3 CTPYKTYPHBIX 37IeMEHTOB.

B KopHe zepeBa HaxoAWTCs y3e/n Trace, COOTBETCTBYIOIUN BbIOpAHHOMY (aiimy
Tpaccel. Ero noromkamu gBistoTcs y31bl Thread, omuchiBarolijyie MOTOKH, CO37a-
BaeMble TECTOM. B Halllem mpumepe co37aeTcsi OAUH TMOTOK C upeHTHU(UKaTopom 0.
Ero motomkamu sIB/ISIIOTCS y3/ibl Scenario, ONMUCHIBAOLMe ClieHapHble K/acchbl, 3a-
MyleHHble B [JAHHOM IIOTOKe. B HaileM mnpumepe 5TO eAMHCTBEHHBIM CLieHApHBIN
kiacc AccountTestScenario. Ero noromkamu siBsit0TCo y3/1bl State, onuckiBaro-
III1ieé COCTOSIHUSI KOHEYHOTO aBTOMara, Tiepeurc/ieHHble B TIOpsigKe WX 00Xo/a B Mpo-
Ljecce TeCTUPOBaHUS. ISl KaXK[A0ro COCTOSIHUSI yKa3aH ero WAeHTU(PUKATop U Iepe-
xog, Transition. [lepexos xapakTepu3yeTcsi CLieHapHbIM MeTozoM (deposit w3
K/iacca AccountTestScenario) u Mogzesnblo lieeBoro Knacca Model, B KoTopoit
yKasaH crieliuduKalMoHHbiii Metof, (AccountSpecification.deposit (int))
v y3en Oracle, copep>kalljyii BbIOTHSIEMbIE OPaKy/I0OM POBEPKH.

File Edit MNavigate Search Project Run  Window Help

[ - [%-0-Q%- | BHFG-|®F | - -0 G- [RK| 4 A E P P spedin
?g Hierarchy | [ Package Explorer 53 = O || & AccountTestScenario.0.utt 52 =0

- Seenario: AccountTestScenario
(- State: 0
- Transition: jatva.examples, account. AccountTestScenario. deposit
= Madel: veid jatva.examples.account, AccountSpecification. deposit(int)

| _Q:‘bv &= Thread: 0 -
= % account
EIB src

-8 jatva.examples.account

- [J] Account java i--grgument : int sum = 1
- AccountElaboratedTestScenario. E| O_rade: void jatva.examples.account. AccountSpedification. deposit(int)
AccountExecuteTestScenario. se; =) Precondition
AccountFilteredTestScenario.sej - Coverage structure
AccountMediator, sej e < sum
2 AccountSpecdification. sej Integer.MAX_VALUE - sum < balance
----- F AccountTestScenario.0.utt -0 < balance
""" AccountTestScenario.sej - balance ==
[+ B8, JRE System Library [jrel.6.0_03] --mark : Deposit on empty account
- javatesk-generated - branch: Single
[+ =), Referenced Libraries - Implementation: null
- Invariant: I

- balance == pre balance +sum
[#- State:
[#-State:
[#]- State:
[+ State:
[#- State:
[#-State:
[#]- State:
- State: 8 LI
FsM [MSC | structure [ XML |

ENI- RN, IR K R

Pucynok 18. CTpyKTypHOe npejcTaB/ieHue TPacchl.
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[7nst mpocMoTpa Tpacchl B Bujle MSC auarpammebl, riepeiiivre Ha Bkiaaky MSC. Co-
OOITeHUSIMM Ha JMarpamme SIBJSIFOTCS BBI3OBBI CILIEHAPHBIX U CrerM(UKAIIMOHHBIX
METO/IOB, a TaK)Xe BePJUKT O MPaBUIbLHOCTH TIOBeZieHHs1 00beKTa 1]e/IeBOro KJjacca.

File Edit MNavigate Search Project Run  Window Help

[Nwitts |3 -0- Q- | EHG-|® |- - G- - | &[4 EI P Seedt
'Eg Hierarchy | [ Package Explorer 53 = O || & AccountTestScenario.0.utt 52 =0
pll = = S | ill
= & account
EIB arc Model
-8 jatva.examples.account

[#-E8h JRE System Library [ire1.6.0_03]
- javatesk-generated
[+ =h Referenced Libraries

=8

- ,ﬂ'_’ AccountTestScenario, 0.utt

g m Account.java
AccountElaboratedTestScenario,
AccountExecuteTestScenario. se;
AccountFilteredTestScenario. sej
AccountMediator, sej

AccountSpecdification. sej

AccountTestScenario.sej

void jatva.examples.account.AccountSpecificat|ondepositfint) {
argument: int sum = 1

Precondition
0 < sum

I{ Integer.MAX_VALUE -sum < balance)

I{ 0 < balance)

balance == 0

mark : Depositon empty account
branch : Single

deposit{int) {int null = 1}

Implementation

Invariant: I

| halanre == nre halanre + sum

pr

4
FsM [Msc | structure [ xuL |

Pucynok 19. MSC npepacraB/ieHue Tpacchl.
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